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During a fire many species are either completely or partially destroyed. 
Regrowth occurs in the time following the burn. During this time there 
is an initial surge in the Foliage Projected Cover (F.P.C.) of the 
community as shown in Figure 1. F.P.C. is a measure of the proportion 
of the area of ground_ covered by foliage (or photosynthetic tissue) held 
vertically above it (Specht 1980). This initial increase in F.P.c. 
reaches a maximum velue soon after a fire, and remains constant despite 
floristic changes. Thus, even though the dominant species may change, 
the F.P.c.-remains constant. 
Investigations have been made by Specht and Moll (unpub.) into the 
nature of the F .P.C. of fynbos communities in the lrJestern Cape. They 
found that when F.P.C. (%)was plotted against time (years after fire), 
a characteristic curve developed. Figure 1 illustrates a generalised 
curve. It can be seen that there is an initial rapid increase in F.P.C. (X) 
which reaches a peak (V), after which the F.P.C. slowly decreases (Z). 
Figure 1: Generalised curve showing Foliage Projected Cover (F.P.c.)(%) 












F"urther analysis of the data collected by Specht and Moll (unpub.) 
revealed that the curves formed by plotting r.P.C. (%)against time 
after burning for different sites in the Western Cape were not 
~ 
fgentical. The major differences lay in the gradient of the initial 
rise in F.P.C. (X) and in the value of the peak (Y). 
When studying the Australian heath, Specht (1980) noted that the 
density of the foliage of the over-storey (expressed as r.P.C.) 
decreased with increasing water stress. It is postulated that the 
differences in the F.P.C. of the sites sampled in the Western Cape 
by Specht and Moll (unpub.) may be due to differences in water 
availability • 
It was proposed that an investigation of a selection of sites 
occurring along a moisture gradient should be made in the fynbos 
areas of the Western Cape. The sites chosen for study were in 
Algeria, Silvermine, Bainskloof and .Jonkershoek which occur along a 




METHOD AND APPARATUS. 
The plant communities were described in terms of Foliage Projected Cover 
(F.P.c.). Methods involving the measurement of the foliage projected. 
,_, ..l!J~·--o..J.::L. ~\? 
cover are superior to those that measure~the canopy projected coverL~n 
that the former allow for gaps in the canopy itself, and for irregular-
ities in its outline. This means that a more realistic estimate of the 
foliage density is made. 
The apparatus used to measure the F.P.C. in these experiments was a 
cross-wired sighting tube suspended dn gimbals. This apparatus was 
first developed by Winkworth_and Goodall (1962) and has since been 
used by Specht (1973, 1980) and Specht and Moll (unpub.). Figure 2 
illustrates the apparatus. 
/Procedure. 
~-----:;::::-~-----
( ~~~-~-' _?--_(_~_~_ ' 
In each community, 6 - 1~line transects of~ 25m were randomly placed. 
Samples were taken at 25cm intervals along the transect, using the 
cross-wired sighting tube. At each interval, the tube was held vert-
ically above the transect line. The vegetation sighted beneath the 
crossed wires was recorded. Only the uppermost vegetation was recorded. 
The results from the transects were averaged together as shown in 
Figure 3. The results were then plotted as F.P.C. (%) versus 
number of sample points. (In a 25m transect there are 100 25cm 
intervals, and therefore 100 sample points). Once the curve levelled 
it was judged that sufficient samples had been taken. This is shown 
in Figure 4. 
This method has been used by Specht (1980) and Specht and Moll (unpub). 
It has been found to be a suitable method for estimating the total 
foliage cover in all but the most dense vegetation. 
Specht (1980), in his studies of the Australian heathland communities 
measured both the F.P.c. of the aver- and under-storey. This was 
necessary because there is a characteristic tree element in the 
Australian heath. The trees form a distinct over-storey, with the 
smaller shrubs comprising the under-storey. Trees are lacking 
Figure 2: Diagram illustrating the cross-wired sighting tube used to 
measure the F(Slfi:lge Projected Cover (actual size). The _,>_ 
tube is held at positions A and B. The vegetation sighted 







Figure 3: Example of recording method. 
Column identification a b c d e . .. '" ' ~ io l: ~ fo ... 
Standing dead material (S/D) 5 5 6 11 5,5 
Litter 10 10 12 22 11 
Bare ground (B/G) 5 5 4 9 4,5 
Pro tea 12 12 14 26 13 
Restios 50 50 52 102 51 
Miscellaneous 18 18 12 30 15 




Cumulative total no. of points 100 200 
in transect. 
where: a = number of points in first transect, 
b = % of cumulative total, 
c = number of points in second transect, 
d = number of points in first and second transects together, 
e = %of cumulative total. 
Y,. _,/ 
Figure 4: Graph showing foliage Projected Cover <[ .P.c. )/ioJ versus 
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in the fy'~os of the Western Cape (Taylor 1978), and there is no 
clear-cut over- and under-storey comparable to that which occurs in 
the Australian heath. It was decided that experiments should be made 
to determine the relative importance of the over-C~nd under- storey 
in the fynbos of the Western Cape. Sites in Silvermine and Bainskloof 
were chosen for study. 
Procedure for measuring the over- and under-storey of fynbos communities. 
In each community, 6 - 10 line transects of ~25m were randomly placed. 
Samples were taken at 25om intervals using the cross-wired sighting 
tube (see Figure 2). At each interval the tube was held vertically 
above the transect line. The material (living or dead) sighted immediately 
below the cross-wires was recorded as over-storez. If the point fell 
into the centre of the plant, then this was included in the over-storey 
count. Thus the term "over-storey" in this context refers to the upper 
stratum. In contrast, the term "under-storey" refers to the material 
(living or dead) which occurs underneath some other material. This 
concept is depicted in Figure 5. 
It must be noted that the terms "over-storey11 and "under-storey" used 
in this context differ from those used by Specht (1980). Specht (1980) 
recorded the eotential over-storey speci~~ as being "over-store}i11 , and 
the eotential under-storey species as being "under-storey", even if at 
the time of sampling they were not physically in an over- or under-.'" 
storey position. In contrast,Athe experiments performed in this 
study, the terms "over-storey" and "under-storeyn refer to the actual 
position at the time of sampling. This is illustrated in Figure 5. 
The results of the experiments that measured both over- and under-
storey F.P.C. suggest that the under-storey F.P.C. in the fyibos, and 
especially in the younger communities, plays a relatively lesser role 
as compared with that of the upper stratum. This will be discussed 
further in the Results section. For these reasons, it seems reasonable 
to only measure the F.P.C. of the upper stratum. 
One of the disadvantages of using this method to describe the vegetation 
is the fact that it is open to subjective bias. Comparisons of data 
- 7 -
Figure 5: Pictorial illustration of method of recording used in this 
study, and a comparison with that used by Specht (1980). 
A and B are different positions of the cross-wired 
sighting tube. 
Recording e~ample: 
(i) Used in this study. 
A) Restio 








Restio over-storey, 1 
Restio under-storey. 
(ii) Used by Specht (1980). 
A) Restio (potentially understorey) 1 
Shrub (potentially over-storey) 1 
B) Restio (potentially under-storey) 1 
/ 
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collected by Specht and Moll (unpub.) with data collected in the same 
sites for this project reveals that there is a consistent~ 10% 
discrepancy between the estimates made by Specht and Moll (unpub.) and 
Pressinger. The fact that the discrepancy is constant means that the 
relative values can be compared despite the difference in absolute 
values. It does mean, however, that any one series of comparisons 
must be made by the same recorder. 
The main advantage of using this method is that it is relatively quick 
~---~ 
and simple. The equipment required is minimal and easily po:r:tabJe. \~ 
The fact that it is a relatively fast method - as compared with methods 
involving a more detailed measurement of the vegetation means that a 
larger sample, and hence a better estimate of the ~J:~':tj_~~~can be / 
made in the time that a smaller, more detailed study would accomplish. 
Choice of sites. 
Four fynbos sites were chosen in the Western Cape: Algeria, Silvermine, 
Bainskloof and Jonkershoek. These sites differed from each other in 
the amount of rainfall received. Within each area at least three 
different aged sites were sampled so as to construct a curve of 
F.P.C. (%) versus time (years after burning). Figure 6 shows the ages 
of the sites sampled in each of the four areas. Unfortunately it was 
not possible to sample from sites of exactly the same age in each of 
the four areas. 
Figure 6: The ages of the sites sampled at Algeria, Bainskloof, 
Silvermine and Jonkershoek. 
Area Age after last burn (m(j: months, y = 
Jonkershoek 20m, 30m, 6y, 23y 2m, 38y 
Bainskloof 19m, By, 2Dy, 
Silvermine 6m, 11m, 15m, 22m, 5y 3m, 5y 1Om, 40y, 
Algeria 24m, 5y, 21y, 





Since the ages of the communities sampled in each area differed, it 
was not possible to correlate all the data statistically. Where 
suitably aged sites occurred, statistical analyses were made to 
compare the F.P.C. ~ues, using the Scheff6 Multiple Contrast 
Test. The Scheffe test is not a very powerful statistical test, 
but :~]nost suited for comparing the results in this situation. 
Floristic Analyses. 
The dominant species occurring in each area were identified and 
recorded. The results of these analyses are found in Appendix 5. 
Site Descriptions. 
A brief description of each of the areas sampled was made. This 
included a description of the general appearance of the community, 
/;."\ 
the angle of slope, and any outstanding physical features. The ....... 
results are included in Appendix 6. 
&:~Rainfall Data. 
Unfortunately, there is a lack of detailed information concerning 
the plant-water relationships in the fynbos commuaities of the v 
Western Cape. Very little is known about the actual amounts of 
water available to the communities (FuggJl, pers~ comm.). An 
........ C' 
importantpvat~able which will effect the moisture a~ailability is 
is the amount of precipitation received in an area (Specht 1973). 
A limited amount of reliable information concerning the precipitation 
is available for fynbos communities. Relevant values are shown in 
Figure II. Various factors will either enhance or detract from these 
absolute input amounts to affect the moisture available to the 
plant communities. These incluee aspect, slope, soil type (Fugg~, 
pers. comm.), stem f:])ow (Specht et al 19§!), the structure of the 
vegetation (Specht 197~), and the time and duration of the rainfall. 
Thus the rainfall figures qwoted in thi:S project can only be used as 
a broad indication of the relative amounts of moisture availablle .... 




1. Preliminary investigations. 
Preliminary experiments were performed to compare differei),t methods 
of Sbiffpling. The two methods tested involved either measuring -, F" 
both; the over- and under-storey F .P .;g., or measuring o~y the over-
storey F.P.C. Figure 7 summarises the f,i~dings of investigations 
~-;:..,......-'!!.. 
made on fynbos communities at Silvermine. It shows~he_~ ~) 
relative proportions of over- and under-storey F.P.C. (%)plotted 
against time after the last fire (years). 
It can be seea that the F.P.C. comprises of mainly over-storey 
(plants that act actually as over-storey to others, and those with 
nothing below them), with the under-storey (only those plants that 
f' occur under other plants) playing a relatively minor role. ~~ 
In Figure 8 the over and under-storey is divided into living 
(photosynthetic living tissue) and non-living (litter, standing 
dead material, and bare ground) material. Initially the non-living 
part of the over-storey predominates, but 20 - 30 weeks after the 
burn the situation is reversed with most of the over-storey 
comprising of living plant material. The reason for the initially 
relatively high amount of dead material is due to the charred 
remains of old shrubs which have been burnt and killed by the f4.\-e 
but which remain standing and dominate the lang~cape. Once the 
new plant material grows and increases in height, the effect of this 
standing dead material is reduced. When the community becomes 
older this non-living component increases in importance once again 
(not shoUtn in Figure 8) as the community approaches senescence. 
From Figure 8 it can be seen that most of the under-storey is 
composed of non-living material. By referring to the actual data 
collected (see Appendix (':4 ) it can be seen that most of this 
non-living material is litter. In the initial stages immediately 
aFJter a fire the litter content is relatively high due to the ashes 
v 
and charred remains of the burnt vegetation. The litter content 
decreases slightly with time after a firs, as shown in Figure 8, 
because ~e of ttls ashes and ch<:>rred remains become(~~Ji~':'-d§,:wn 






















Graph showing the relative amounts of over- and under-
storey foliage Projected Cover (FPC) in sites of fynbos 
vegetation at Siluermine. 
Black curve = FPC of over-storey, 






















Graph showing the proportion of living plant material 
and non-living material in the over- and under-storey 
of fynbos communities a t Silvermine. 
= FPC of l iving material in ov er-s t orey , t Black curve 
Red curve = FPC of non-living material in ove r - storey, 
Blue curve = FPC of living material in under-stor ey , 
Or ange curve = FPC of non-living material in under-storey. 
Note: the rela t ively small contributibn of th e under-
s torey. There is a higher amount of non-living material 
in the under-storey than t here is living material. 
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that is, dead material as opposed to ashes, increases. This is 
reflected in Figure 8 where the non-living component of the under-
storey increases. 
The living part of the undert1torey also increases with time after 
a burn. The reason for this phenomenon is that the shrubs, which 
comprise most of the over-storey, take some time to develop and grow. 
For example, at Silvermine in the initial stages after a fire, the 
restios dominate the upper stratum and there is little under-storey. 
Later once the shrub component has become established, a true over-
storey situation develops with the restios dominating the living 
part of the under-storey, and the shrubs dominating the over-storey. 
A similar study was made on a site at Bainskloof (20 years old) 
where both the over- and u~~~-storey was measured. The results 




The relative proportions of over- and under-storey 
living and non-living (litter, standing dead material, 
and bare ground) material in a~lJ year old site at 
Bainskloof. 
Living material (%) Non-living material (%) 
81 19 
13 87 
It can be seen that most of the under-storey comprised of non-living 
material, with relatively little living plant material occurring. 
On the basis of the results for this experiment and that at Silvermine, 
it was concluded that the living material in the under-storey plays 
a relatively small r8le. It was concluded that the upper canopy only 
should be measure~as this would be sufficiently representative of 
a~~he living material of the c~mmunity as a whole. 
- 14 -
2. Results of Investigations made at Jonkershoek, Bainskloof, Silvermine 
and Algeria. 
Figure 15: Comparison of the F.P.C. at Jonkershoek, Bainskloof, 
Sitvermine and Algeria. 
'-) 







the Restionaceae and Proteaceae to the total B.P.C. at 
Silvermine, Bainskloof, Jonkershoek and Algeria 
respectively. 
Estimated rate of increase in F.P.C. at Silvermine. 
Proportion oC nan-living material in Silvermine 
communities at different times after a fire. 
Comparison of the rate of increase of F .P .c. (% y _, ) 
at Silvermine, Bainskloof and Jonkershoek during the 
first 18 months after a fire. 
Comparison of the maximum F.P.C. value and rainfall 
received at Jonkershoek, Bainskloof, Silvermine and 
Algeria. 
A comparison of the relative contribution to the total 
F.P.C. of members of the Restionaceae and~~oteaceae 
in the four sites. 
A comparison of the relative proportion of litter, 
standing dead material, and bare ground at a. Silvermine 














3. Results of Intra-community studies. 
Figure 22: 
Figure 23: 
The hypothetical siting of the A, 8 and C type slopes. 
Bar graph comparing the total F.P.C. in A, B, and C 
type areas at 
i. the top of Bainskloof Pass, 
ii. in the valley below Bainskloof Pass. 




Comparison of the F.P.C. measured in a fire-break at 
Bainskloof with that predicted by the generalised 
curve of F.P.C. (%) versus time (yrs) after burning 
of the Bainskloof area. 
Comparison of the relative proportions of members of 
the Restionaceae and Proteaceae actually recorded in 
a fire-break at Bainskloof, with those predicted by 
the generalised curve of F.P.C. (%)versus time (yrs) 
!'--
after burning of the B~nskloof area. 
Comparison of the F.P.C. measured in a fire-break at 
Jonkershoek with that predicted b~ the generalised 
curve of F.P.C. (%)versus time (years) after burning 
of the Jonkershoek area. 
5. Results of studies in sites that are rarely burnt. 
Figure 27: Comparison of the relative contribution of members of 
the Restionaceae and Proteaceae, standing dead material, 
litter and bare ground, in a site which is rarely 
burnt at JonkershoeW with the values predicted by the 













Seven relatively young communities were sampled at Silvermine. The 
results were plotted as Foliage Projected Cover (F.P.C.) (%) versus 
time after burning. By sampling so many closely aged communities, it 
was possible to estimate the rate of change of the F.P.C. fairly 
accurately and hence to draw a relatively accurate graph. 
~comparing the resultant graph (Figure 10) with the curves estimated 
by Specht and Moll (unpub.), it was found that the general shape of 
the curves was similar. Closer analysis of Figure 10 reveals that the 
F.P.C. initially increases rapidly during the first 2- 3 years after 
a burn (I). In Figure 1~} the rate of increase in F.P.c. has been 
estimated using the graph in Figure 10. 
figure Hi]: Estimated rate of increase in foliage Projected Cover (F .P.C.) 
of the fynbos vegetation at Silvermine. 
Where standard deviation from the mean 
n = number of samples. 
Age (years after fire~) 0 - 2 2 - 6 
Rate of increase of 9,63 12,13 
F.P.C. (% Year _, ) ( (J: 0,47 ( tY: o, 52) 
n = 4 ) n = 4 0 I ~ 
The maximum F .P.C. is attained approximately 8 years after a burn0 (M) • 
This peak F.P.C. was estimated to be 71%. Having reached this peak, 
the f.P.C. then decreases (D). The rate of decrease 
(0,35% y _, t:J = 0,32 n = 6) 
is much more gradual than the initial increase (I). The decrease in 
F.P.C. (D) reflects the increasing amount of non-living material in 
the community. This non-living material includes standing dead 
material and litter. This increase in the non-living material is shown 
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Figure 12. Proportion of non-living mat erial in fynbos communities at 
Silvermine at different times after a fire. 
Age (months after Total F.P.C. Total non-living Proportion of Proportion of 
fire) (%) material (%) pa:;.-13 ground/ dead material,l"/~ 
rock ("'/o) (litter and 
standing dead.) 
11 43 57 37 20 
22 49 51 30 21 
70 70 30 9 21 
240 68 32 4 28* 
*Estimated from data collected by Specht and Moll (unpub.). 
It can be s een that as the age of the community increases, so the amount 
of dead material accumulates. This dea d material represents potential 
fuel for the next fire . As the amount of fuel increa s es , so the fire 
hazard increases. Another fire would result in a repetition of t he c ycle 
s een in Figure 10. 
2. BAINSK LOO F. 
Figure 13 is a graph showing the F.P.C. (%)versus time after burning 
(years) at Bainskloof. Initial analysis of Figure 1¢ reveals that there 
is a similar trend t o that shown by the fynbos communities at Silvermine 
(c.f. Figure 10). Clo ser analysis and comparison shows that the initial 
increase (I) in F.P.C. is very similar. The ra t e of increase (I) at 
Bainskloof wa s estimated to be 49,10% y-' ( C) - 0,84; n = 5) whilst 
that at Silver mi ne was e s timated t o be 48,40% y -' ( o = 3 ,75; n = 5). 
The actual maximum F.P.C. value (M) di ff e re d considerably . The Silvermine 
vegetation ach ieved a maximum estimate d F.P.C. value of 71 %. a pproximately 
8 yea r s a f ter the fire. In contras t, the vegetat i on at Bainskloof 
achieved a ma ximum estimated F.P.C. va lue of 83%, 9 years after burning . 
The diff erence in the maximum F.P.C. (M) attained in th e two a r ea s may 
be due to differenc es in th e moisture ava i lability. Silv ermine receiv es 
l::l. llt mm per annum wh er eas Bainskloof r eceives I~OO mm per annum. I n both 
t 
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cases, most of the rainfall occurs in the winter. However, it is important 
to note that the absolute amount of rainfall in an area may not all be 
available to the vegetation. Various factors enhance or reduce the moisture 
availability. These include the evaporative potential of the atmosphere, 
slope and run-off. 
A factor that may be influential in increa s ing the moisture availability 
at Bainskloof is the fact that the communities - and especially the 
younger communities, occur on west facing slopes, (c.f. site descriptions 
in Appendix b ). These relatively steep west-facing slopes are shaded 
from much of the early morning sun. This reduced radiation decreases the 
vapour losses and makes more moisture available to the plants. This loss 
of water by evaporation would be particularly important during the summer 
months when droughts are likely to occur. Under drought conditions, 
small factors such as vapour losses become significant and important , 
when calculating the total water available to a community (Wicht et al 1969) 
Spe.ch l: l<lt"f 2).At Silvermine mo s t of the communities sampled occurRd on 
relatively flat area s which received full sunshine all day long. 
The two communities show similar rates of decrease (D) once the maximum 
F.P.C. (M) has been achieved-. The rate of decrea s e was estimated to be 
approximately 0,35 % y 
_, 
( 0 = 0,32; n = 6) at Silvermine, whereas at 
Bainskloof it estimated to be 0,38% y 
_, 
( o- = 0,14; 6 ). was n = 
3. JONKERSHOEK. 
Figure 14 illu s trates the changes in F.P.C. (%) of fynbos communities 
that occur after a fire at Jonkershoek. Figure 16" compares the changes in 
F.P.C. with that at Silvermine, Bainskloof and Algeria. It can be seen 
that the shape of the curve found at JonkershoeK is very similar to that 
of th e other areas. The initial rate of increase in F.P.C. is, however, 
somewha t l ower than that of the communities at Bainskloof and Silvermine. 
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Figure 1~: Comparison of the rate of increase of F:.P.C. (% y _,)at 
Silvermine, Bainskloof and Jonkershoek during the first 
18 months after a fire. 
Site Rate (% y -I ) 
Bainskloof 49,10 ( cr = 0,84 n=5) 
Silvermine 48,40 ( (5' = 3,75 n=5) 
JonkershoeJ?; 45,38 ( (S = 5,09 n:9) 
Not only is the rate of increase less than that at the two other sites, 
but the maximum F.P.C. (M) is also considerably lower. This is illustrated 
in Figure 1rU 
• 11 F~gure 1(7,.. Comparison of the maximum F.P.C. value achieved at Jonkershoek, 
Silvermine, Bainskloof and Algeria, and the annual rainfall. 
Area Max. (~.P·.c. (%) Time to achieve Annual rainfall (mm) 
max. F.P.c. (years) 
Silvermine 71 8 1 214 
Bainskloof 83 9 1 400 
Jonkershoek 65 4,5 1 600 
Algeria 64 1 o, 5 500 
If the rainfall is compared (Figure 1171 then it can be seen that the area 
receiving the most rainfall is Jonkershoek, followed by Bainskloof, 
Silvermine and Algeria respectively. The results found at Jonkershoek are 
rather unexpected. It was expected that the F.P.C. would increase with 
-
increasing moisture availability, (Specht 1980). Jonkershoek receives the 
most annual rainfall of the four sites sampled. It is possible, however, 
that although the area may receive a relatively large amount of rainfall, 
it may not all be available to the plants. 
- 25 -
A closer investigation was made into the pattern of rainfall occurrence 
at Jonkershoek. Figure I~ is a map of the Jonkershoek Valley showing the 
position of the various communities sampled. The Jonkershoek area is in 
the form of a cul-de-sac with the opening occurring in the north west. 
Jonkershoek receives most of its rainfall from cyclonic winds of the 
westerly wind system that blow from the north-west into the cul-de-sac, 
(Wicht et al 1969). These winds bring warm, moisture laden air into the 
valley. They blow down the valley until they are forced upwards over the 
crest of the Dwarsberg and up the valleys of the tributaries in the 
north-east and south-west. This upward movement of the ,~auses heavy 
orographic rainfall. t~icht et al (if'969) made an extensive study on the -...:; 
effectiveness of the rainfall at various points in the Jonkershoek Valley. 
They found that one of the major contributing factors was that of shading 
during the day. Shading during part of the day increases the effecti~~ness 
of the rainfall(~yj~~h;~he amount of radiation and hence the vapour 
losses in an area. 
Maximum shading occurs on the upper slopes'of the valley where the mountain 
ridges shield the areas for part of the day. It is these areas that gain 
maximum benefit from the rainfall. By referring to Figure I~ , it can be 
seen that most of the sites sampled occur~(i on the bottom slopes of the 
valley. This means that the shading effect would be reduced. Thus the 
effectiveness of the rainfall in these areas would be reduced by the 
evaporational losses (\.Jicht et al 19 69). This reduced water availability 
may be a factor influencing the F.P.C. (Specht 1972, 1980). It seems() 
unlikely, however, that this would be the sole reason for causing the. 
considerable difference in maximumF.P.C. between Jonkershoek and Bainskloof 
or Silvermine. 
By referring to Figure 1§7, it can be seen that although the maximum F. P .C. 
value at Jonkershoek is relatively low, the time taken to achieve it is 
relatively short. The reason for this may be due to the fact that the 
rainfall at Jonkershoek occurs for a longer period of time than that at 
Silvermine, Bainskloof and Algeria. In the latter three areas, most of 
the rainfall occurs during winter (Forestry Department personnel comment) 
whereas at Jonkershoek there are often mists occu~ing in autumn and 
Figure 18: 
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a. Con tour ma p of Jo nke r s ho ek Vall ey showing pos ition of 
s ites sampl ed. 
A = 20 mon ths 
B = 6 year s 
c = 23 year s 2 months 
D = 38 year s 4 mo nths 
E = fire-br ea k 
b. l sohye t s of Annual Ra infall r ec eived in the Jonk er shoek 
Valley. (a ft er Wicht et a l 1969 ) 
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spring which may increase the growing period of the communities. If in 
fact this is so, then a longer growing period would enable faster plant 
growth, and hence be the reason for the relativ~fast achievement of the 
maximum F.P.C. (M). 
Figure 15 shows that there is a relatively rapid decline in the F.P.C. 
at Jonkershoek. This means that the cycle of F.P.C. is relatively short 
as compared with that observed in the other areas. This is as expected 
for an area with a relatively high rainfall since the vegetation is able 
to grow rapidly, mature, and enter senescence. 
4. ALGERIA. 
Figure t&" compares the F .P.C. of Algerian fynbos communities with that of 
communities in Silvermine, Bainskloof and Jonkershoek. Once again, there 
is a similar basic pattern, but in this case, the initial rate of increase 
of F .P.C. (% y _,) is much less rapid than that at the other 3 sites, 
(c.f. Figure 15 ). The maximum F.P.C. (M) is estimated to be 64% and is 
achieved 10 -11 years after burning. This means that the vegetation at 
Algeria takes a much longer time to fully recover from a burn in comp-
arison with the other three sites. The rate of decrease (D) is similar 
to that of Silvermine and Bainskloof, (0,35""% y _, ; o = o, 1'2. ; n = 3 ) 
If the annual rainfall is considered it will be seen that Algeria receives 
the least amount of rainfall (Figure 1~). There seems to be a trend in 
the amount of rainfall, and the maximum F.P.C. value achieved. Iff the 
amount of ra i nfall is plotted against the maximum F. P.C., a c..\o«;e 
relationship develops, with the maximum F.P.C. increasing with increasing 
rainfall. (The maximum F.P.C. at Jonkershoek being an exception to this.) 
It must be stressed, however, that the use of annual rainfall amounts as 
an indicator of moisture availability is a very rough index. Considerable 
variations in moisture availability will occur depending upon the 
evaporative potential of the atmosphere, run-on / run-off (Specht 1973 ), 
slope and aspect (Fuggel, pers. comm.), stem flow (Specht et al, 1957), 


























































































Comparison of the dominant species composition. 
Figures 10, 13, 14 and 1~ show the relative proportion of the total F. P.C. 
that the restios an d member s of th e Proteaceae (Protea and Leucod endrons) 
contribute. Figure 20 com pa r es the relative contribution to the total 
F.P.C. of these components a t the Silvermine, Bainskloof, Jonkershoek 
and Algeria. 
By compar i ng the curves in Figure 20 with tho se in Figures 10,13, 14 and 
14, it can be seen that the graph of Restio-F.P.C. resembles that of the 
Total-F. P.C. In the first years after a fire, the Restio-F.P.C. increases, 
reaches a peak, and then gra dually decreases. At a certain time after 
burning, the level of Restio-F. P.C. levels off. This is clearly depicted 
in the case of the Restio-F.P.C. at Ba i nskloof. At Jonkersho ek, the 
Restio-F.P.C. shows a slight increas e in the later yea r s after a fire. 
At Al geria, the Restio-F.P.C. di d not reach an obvious peak. By comparing 
Figure 19 with Figure 20, it can be s een that the Total-F.P.C. did not 
reach a peak at Algeria either. 
In Figure 20, th e relative im portance of the members of the Proteaceae 
(Protea and Leucodendrons) is included. Generally, the F.P.C.of-the 
Proteaceae is much lower than that of the Restio-F. P.C., es pecial l y in 
the init i al stages after a fire. The r ea son for this is becaus e t he rate 
of growth of these shrubs is relatively slower than that of the ras tios. 
Once the shrubs have reached maturity, they tend to oversha dow t he other 
plants, and the proportion of F. P. C. of th es e shrubs is increas ed. 
Closer analysis of the curves in Figure 20 shows that there is a small 
peak in the F.P.C. of the Proteaceae during the first 4- 5 years after a 
burn. This peak may be due to shrubs that have survived the fire, or due 
to r esprouting species. It is only in the very earliest stages after a 
fire that they are important becau s e it is at this s tage that there is much 
low vegetation and thus even small fire-re duced shrubs will dominate the 
newly developing vegetation. The young vegetation grows r elatively rapidly 



















Figure l O: A compari son of the rela ti ve con t ribution t~ the tota l 
FPC of th e Restios and Proteaceae at th e four sites . 
Red curves = Silve r mine; bl ack curves = Jonke rshoek ; 
blue curves = Al ge r ia ; ora nge curv es = Bainsk loof . 
No te: values calc ul a t ed as perc e ntage s of the t ota l FPC 
of ea ch indiv idual s i te . 







Compar i son_ of !h~ no~-living com~ents. 
Figures .2 1a...,b,c) and d. show the rela t ive contribution of the various 
non-liv i ng com ponents. These non-liv i ng c omponents i nclu de li t t er, 
s t a nding dea d mate r ial, ba re ground an d rock . Initially afte r a fire 
the re i s littl e li t te r , si nce t hi s i s burnt in t he f ir e . That whi ch is 
pr es ent i s ma i nly i n the f orm of a s he s . Wi th t i me, afte r t he fire, 
li t t er accumula t es. 
A s i mil a r situa tion occurs wi th the s t a nding dea d mate r ial. Initially, 
the r e i s little standi ng dead mate r ial afte r a f i r e, but t he propo r tion 
gra dually incr ea s e s with tim e a f t er a fir e . At Al ge r ia there i s a 
s eemingl y anomalous s ituation wh e r e a t 2 yea r s t here i s a higher prop-
ort i on of s t a nding dead ma teria l t han a t 5 yea rs . The r ea so n for th i s 
i s becau s e ther e we r e many l a r ge dea d s hrubs which dom ina te d the 
landscape and which t e nded t o g i ve an atypical r esult. The past fir e-
his tory i s use ful t o kno w when i nt erpr eting the r esults of such da t a. 
Thi s a s pect will be discus s ed f ur t her a t a l a t er s tage. 
The shape of t he curve for th e bare ground wa s diffic ul t t o de t e rm ine . 
I t a ppeared to dep e nd upon the am ount of litter pr esent. Fo r exampl e , 
at Al ge r i a wh e n the re wa s a r el at ive l y l a rge amount of litter prese nt, 
t her e wa s r el at iv ely lit t le ba r e ground. In contra s t , a t Si lver mine, 
there wa s r el a tively little litte r an d much ba re ground. Generally 
sp eaking t he r e wa s an inverse r el a tions hi p be t wee n the amo un t of ba re ground 
a nd t he amount of litte r prese nt. 
Var iati ons in F. P .C. within a s ingle c ommunill• 
At Bai nskl oo f two a djacent 40-y ea r ol d fynbos communities we r e sampl e d 
i ndep endently. It was foun d t ha t the r e was a significant differenc e in 
t he F. P .C. in the two a r ea s , ( Se e Appe ndix .l. .. ~- o~..,d :::1. t. ) . 
By r e f erring to the de scriptio ns in Appe ndix IS" it can be s ee n that the 
one c ommuni t y occured on rela t ively flat ground , whereas the othe r occu r ed 
on a slope. The community occuring on the flatter site had a relat i vely 




Figure 2.1 Grap hs showing t he r. alative proportion of litter, s tand i ng 
dead material, and ba r e gr ou nd a t a) Si Xve r mine, b) Algeria, 
c) Ba inskloof, a nd d) Jonkershoek. 
a) 
b ) 
Note: values c alculated a s a perc e ntage of the total non-
living proportion of the community. 
Lit t er = r e d curve; St a nding dead mater ial = black curve; 
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Figure 2 1 (conti nu ed ): Graph s s how ing the r el a tive pr opor t i ons of 
litter , s t a ndi ng dea d ma t er ial, and ba r e gro und at 
c ) Bains kloof, d) J onker s ho ek . 
Li tte r = r ed cur ve ; 
St a ndi ng d ea ~ ma t eri al = black cur ve; 
Ba r e gr ou nd = bl ue cur ve . 
c) Ba i nskloof. 
'5 10 IS 





It was proposed that there may be local differences in the moisture 
availability within a single community. This was investigated experiment-
ally at Bainskloof in e~ 19-month o.l@ fynbos. The community was spread 
over a very large area: both at the top of the Bainskloof Pass and 
continue~down the mountain pass in the diuection of Worcester. Initially 
two sites were chosen, one at the top of the pass and one down in the 
valley. The two sites had been burnt within 2 days of each other (forestry 
Dept. pers. comm.). Samples were taken on slopes of approximately equal 
gradient. It was found that the F.P.C. of the two sites differed 
significantly (0,01% confidence level). This difference in F.P.C. could 
be related to differences in the moisture content. The site at the top 
of the pass occured at a higher altitude than did the site in the valley. 
The higher site was on the windward side of thetnfmuntain whereas the 
v 
other site was on the leeward side. Both these factors would mean that 
the higher site would receive relatively more rainfall than would the 
lower site. The moisture availability at the higher site is also likely 
to be greater than that of the lower site, because being higher up, the 
area is more often in cloud. The cloud would reduce the amount of 
radiation received by the area, and thus the evaporation losses would be 
less (Wicht et al 1969). 
Further investigations were made to see whether there were differences 
within the vegetation at each of the two sites. It was hypothesised 
that a single community could be divided into sections depending upoi 
v 
the relative water availability. The main criterion causing~~iations 
in moisture availability could be the amount of run-on and run-off. 
Three major categories were proposed: Are~s A, 8 and c. 
Ideally an A type area would occur on top of a0tidge. It would only receive 
water from precipitation (P). It would, however, lose some of this by 
run-off losses (R,). A certain amount would also be lost by evaporation 
but this factor will be considered as a constant in this argument. Thus 
the total moisture available to the vegetation on an A slope would be 
( P - R, )mm 3 • 
A second area 8 was identified as theoretically occu~ng below a ridge. 




run-off water from the ridge above it (R ~ ). It would, however, lose 
some water by run-off (R 3 ). Thus the water available for the vegetation 
( ) 
3 in such an area would be P C£ R lt - R -s mm • 
A third area, C~ was identified which theoretically occurs at the bottom of 
a slope. Its position in relation to the others is shown in Figure 2'Z\ 
0 
Figure 2Zt1 The hypothetical siting of the A, 8 and C slopes -u where p = precipitation 
R:, = run-off of A area 
R ·ot. = run-on water of 8 area 
R ~ = run-off water of 8 area 
R ,. = run-on water of C area 
r = seepage loss 
A 
( P + R,.- R 3 ) 
c 
In a C area, water would be gained from precipitation (P), plus run-off 
water from the slopes above it (R 4- ). Theoretically, being at the 
bottom of a slope, it should not lose water from run-off. However, in 
reality, it is likely to do so through underground seepage (r). Thus the 
total amount of water available to a C area community would be (P + R 4 - r) rrun3 • 
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It was hypothesised that if there was a significant difference in the 
moisture availability on the A, 8 and C type slopes, then there would be 
a significant difference in the Foliage Pro~~cted Cover (F.P.c.). This 
hypothesis was based on the findings of earlier experimentall(pork comparing 
the F.P.C. at Algeria, Bainskloof, Silvermine and Jonkershoek, where a 
relationship between the F.P.C. and the amount of rainfall was found. It 
was expected that if there was a significant difference in the F.P.C. of 
the three area types, then the~~st F.P.C. would occur on the C area 
which has the highest moisture availability and the lowest F.P.C. would . ......, 
occur on the A area which hypothetically has the lowest moisture 
availability. 
The results of these investigations are shown in Figure 2al. It can be 
seen that there is a significant difference (at 0,01% confidence level) 
r ~ 
between the F .P .C. occu7-ing on an A type, Bi""'~J! and C type slopes in the 
community at the top of the Bainskloof Pass, and in the valley. In both 
cases the highest F.P.C. value was obtained from the C type area, whilst 
the lowest F.P.C. value was obtained from an A type area. The 8 type 
area had an intermediate F.P.C. value. 
It can be concluded from these experiments that there is a significant 
difference in the F.P.C. of the vegetation within a single community. 
These differences in F.P.C. may be related to local differences in the \,:..__..)-
moisture availability. 
Specht (1973) found that within any one climatic region the F.P.C. of the 
upper stratum of the Australian evergreen plant communities remained 
constant. Local variations of the water availability tended to only change 
the physical appearance of the vegetation - with stunted communities 
occuring in areas with decreased water availability, and with taller 
communities occu{ing on areas with increased water availability. Specht 
(191~~) stresses, however, that the F.P.C. remains constant. These 
results do not correspond with those found in the heathland sites at 
Bainskloof where significant differences in the F.P.C. were found within 
a single community. The reason for this difference is not clear. It may 


























Bar graph compari ng t he total F.P.C. in A (orange), 8 (blu e ), 
and C (red) t ype ar eas 
i. at the top of the Bainskloof Pass 
ii. in the valley below the Bainskloof Pass . 
For definitions of area types see text. 
0) A c G 
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of trees , whereas in the fynbos it consists mainly of shrubs. 
It seems therefore, that this variation within a single community must 
be t ake n into considera t ion when sampling an area. Random sel ection of 
transect line sites does allow for a variety of slope types ( A, B and C) 
t o be included in the sample. I t may be a dvantageous to r educe the 
length of tha trans ect line from 25m to 10 - 15 m. By do ing this, a 
greater s election of areas can be sampled in the same length of time. 
This would enable a better av erag e e s timate of the community as a whole, 
to be made. 
Apparent Anomalies. 
1. Fire Breaks. 
At Bainskloof t here is a site which was used as a fir ebreak and was bu rnt 
regularly ev ery 3 - 5 years. To day, the area is appar ently no long er 
used a s a fir e break and has not been bu rnt for 8 yea r s. 
This site wa s sampled t o test whether r eg ular burning aff ects the F.P. C. 
of the community. Figure 24 shows the generalised curve of F. P.C. (%) 
versus time (year s ) after burning for the Bainskloof area. Superimposed 
upon this curve, i s the F.P.C. e s timated from the fir e break si te. It 
can be see n that th e firebreak vegetation ha s a lower F.P.C. (61 %) value 
to that predicted by the curve (82,5%). 
Figure 2 4 al so s hows t he proportion of dominant species oc cur ing at 
Bainskloof. It can be s een that in the fire break site ther e is a 
r elatively la rge proportion of Rest!onaceae present as compa red with the 
proportion of Proteaceae. Thi s is shown in Figu r e 2~. 
Figure 2~ : Compar ison of the relative proportions of F.P.C. of Restionac eae 
and Proteaceae actually recor ded in th e firebreak site, an d 
tho s e predicted by the generalised curve of the Ba i nskloof area. 
Total F.P.c. F. P.C. of F.P.C. of F.P.c. of 
( o/o) Res t i onaceae Proteaceae others. 
(o/o) (o /o) ( o/o) 
Predicted value 82,5 23,0 2,0 57,5 
Recorded value 61,0 57,0 1 , 0 3,0 
• 
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Figure 24: Graph showing the Foliage Projected Cov er (FPC) ve r sus 
time after burning at Bainskloof. The curve shows the 
FPC of an ex-fire break (X) which wa s 8 years old when 
sampled. It can be seen tha t the value fo r this site 













Re d curve = FPC of restios, blue curve = F C of protea 
and leucodendrons, R = FPC of restios in fir e break, 












The relatively low proportion of memb er s of the Proteaceae (Protea and 
Leucodendrons) ma y be due to the fact tha t many of thes e sp eci es are s eed 
r egenerators. Ma ny of these species requi r e sev eral yea r s to mature , 
flow er, and pro duce seeds. In fa c t a young Protea neriifolia shrub in a 
neighbouring stand exhibited its first flower scar only after its seventh 
year. (The age wa s estimated us ing a method by which the annual foliage 
scars a re counted). Frequent burning, a s occurs in a fire break area, 
may hav e eliminated many of the s eed-regenerating shrub species. 
A similar situation occurs at Jonkersho ek where ther e ar e various fire 
breaks in between the plant communities. These area s are burnt regula rl y . 
Figure 2h shows the generalised curve of F.P.C. (%)versus time (years) 
after burning at J onkershoek. Superimposed upon it is the F.P.C. value 
of the fire break site. When sampled, the fir e break wa s 30 month s old 
(For. dept, pers. comm.). It can be s een that the F.P.C. of the fire 
break vegetation does not fit the generalised curve. It ha s a lower 
F.P.C. value (54%) than that predicted by the generalised curve (59,5%). 
Figure 2h shows the relative proportion of members of the Restionacaceae 
and Proteaceae. In both cases the F.P.C. wa s low er than that predicted 
by the generalised curve. The relative proportion of shrubs i s somewhat 
higher than that found at Bainskloof. The rea son for this may be that 
the fire break at Jonkershoek wa s very narrow - only about 50 - 75m wide. 
Adjacent to it was a stand that ha d been very old and mature (23 years 
4 months old), but which had recently been burnt. This means tha t there 
were well-established, flowering shrubs ne xt to the fire break s i te which 
could hav e replenished the seed stock in the fire break, by windblown seeds. 
This, then, may explain the relatively high proportion of shrubs in the 
fire break. 
In general, the result s of the fire break sites are rather surprising in 
that it might be reasoned that regular fires would increase the nutrient 
turnover and thus increa s e the growth ra t e of plants. 
2. Samples from very old sites. 
A problem that arose in the fiel d, and later when analysing the data was 







Graph showing the Foli ag e Proj ected Cover (FPC) ve r sus 
tim e a fter burni ng at Jonkershoek. The curve shows the 
FPC of a fir e break which is burnt frequently (X) wh i ch 
was 30 months old when sampled. It can be seen that 
the value obtained for this site is less than tha t 
predicted by the curve (Y). Red curve = FPC of restios, 
blue curve = FPC of protea and leucodendrons, R = FPC 
of restios in fire break, P = FPC of protea and 
leucodendrons in fire break • 
• 
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of such a situation occu~ed at Jonkershoek. A stand that had not been 
burnt for 23 years 4 months, was burnt. It was sampled 32 months after 
burning. Figure 21 shows the result of this experiment superimpos ed upon 
the generalised curve of F.P.C. (%)versus time (years) after burning at 
Jonkershoek. It can be seen that the F.P.C. (38%) of the experimental site 
was considerably lower than that predic t ed by the curve (63%). Closer 
analysis of the different components recorded revealed that the value for 
the standing dead material (32%) was far higher than that predicted by 
the curve (9%). The rea son for this is because the larg e shrubs that had 
occured in the very ol d community were killed by the fire but remained 
standing. By measuring the upp er stratum, these large dead s hrubs were 
included, whilst the newly developing undergrowth was disregarded. This 
is a problem which could lead to atypical results . It did not cause a 
severe problem in th e experimental work for this study becau se most of the 
sites sample d wer e unde r the managem ent of the Forestry Department. 
The fire history of these areas was obta ina ble, and s uch area s as these 
were avoided where po ssibl e. 
It must be s tressed that this coul d lead to important misinterpretations 
of the true F.P.C. It woul d , therefore, appear better to mo dify the 
method somewhat and t o measure both the ov er- and under-storey folia ge 
projected cover wh en the fire hi s tory is unknown • 
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Figure :n Gr ap h showing the Foliage Proj ected Cover (F PC) ve rsus 
time after burning a t J onkershoek. The FPC of a 32 month 
old s t and is shown (X). This stand ha d been 23 ye~r s 4 
months old prior to burning , a nd wa s domina te d by the 
charred remains o f l a rge s hrubs many of wh i ch were ove r 






















Total FPC = blac k curve; FPC of re s tios = r ed curve; 
FPC of protea and leucode ndrons = blue curve; percentage 
of sta nding dead ma terial = pur ple curve; pe r c e ntage of 
litter = orange curve; percentage of ba r e gro und = gree n 
c urve; FPC of restios in 32 month sta nd = R; FPC of protea 
and leucodendrons in 32 month s t a nd = P; percentage 
sta nd i ng dead i n 32 month sta nd = D; pe ~centag e litter i n 
32 month sta nd = L; pe r c e ntage bare ground in 32 month 








1. Analysis of the Foliage Projected Cover (F.P.C.) of fynbos communities 
occuring along a moisture gradient revealed that the maximum F.P.C. 
value tended to increase with increasing rainfall. Deviations from 
this trend may be due to local differences in moisture availabL:f,i?ty. 
2. The time taken to achieve the maximum F.P.c. appears to be related to 
the moisture availability. Areas with a relatively high moisture 
availability achieved their maximum F.P.c. before those areas with 
relatively low moisture availability. 
3. The rate of decline in F.P.c. appears to be related to the moisture 
availability, with the greatest rate occuring in the area with the 
most rainfall (Jonkershoek) and the lowest rate occuring in the area 
with the least rainfall (Algeria). 
4. There are local variations in the F.P.C. within a single fynbos 
community. It is postulated that these differences may be due to 
micro-variations in the moisture availability within the community. 
These findings do not correspon~with those of Specht (1973) who 
found that the F.P.C. within a single area remained constant. This 
difference may be related to the structure of communities since the 
Australian heath has a distinct tree element in the upper strata, 
which is lacking in the fynbos. 
5. It was found that the F.P.c. of fire breaks was considerably lower than 
that predicted by the generalised curve of F.P~C. (%) versus time (years) 
after burning. It is thought that this might be due to the elimination 
of seed - regener~ing shrubs. 
~& 
6. Consideri:ible deviations were found in the F.P.C. values of sites that 
'-"" \,.../ 
are burnt rarely. It was found that in these sites an atypically high 
amount of standing dead material occured due to the upper stratum of the 
community. It is suggested that when the fire history is unknown, that 
both over- and under-storey F.P.c. be measure. By doing this, a more 
realistic estimation of the F.P.c. may be found. 
( 
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Total no. of points in 
transect 


























34 55 122 41 38 160 
33 19 84 29 31 115 
11 14 36 12 9 45 
78 88 242 82 78 320 
5 4 13 4 10 23 
2 0 3 1 1 4 
0 0 0 0 0 0 
6 4 15 5 4 19 
2 3 7 2 0 7 
7 0 14 5 2 16 
99 95 
294 389 
Herbs included: Hermannia, Senecis, Selago, Oxalis, Aizoaceae sp., Selaginaceae sp., Ursinia. 
Bush .(. 1m Aspalathus, Phylica, Pelargonium, Montinia 












39 199 40 15 241 40 37 278 40 
20 1:55 27 28 158 27 29 188 27 
19 64 13 44 108 18 60 104 15 
78 398 80 87 507 85 126 570 82 
11 34 7 10 44 7 5 59 7 
0 4 1 0 4 1 3 7 1 
0 0 0 3 3 0,5 0 3 0 
14 :n 7 1 34 3 
3 10 2 0 10 2 4 14 2 
0 16 3 0 16 3 5 21 3 
106 101 99 
495 596 695 
II 
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Appendix 1.2 ALGERIA - 5 years old 
LITTER 
STANDING DEAD (S/D) 
BARE GROUND (B/G) 






SHRUBS < 1m 
Total no. of points in 
transect 













I I I 
6 9 4 
17 44 22 
20 40 20 
43 
26 40 20 
5 5 2 
21 40 20 
4 6 3 
6 6 3 















13 4 3 16 4 9 25 
64 ~2 14 78 20 24 102 
59 r;,o 15 74 19 13 87 
32 46 
73 125 23 96 24 23 119 
12 4 5 17 4 1 18 
42 14 0 42 11 1 43 
14 5 21 35 9 20 55 
7 2 1 8 2 0 8 
11 4 14 25 6 3 28 
96 94 
393 487 
PROJECTED FOLIAGE COVER = 56% 
5 4 29 5 5 34 5 
21 23 125 21 27 152
 22 
I 




 26 22 176 26 
4 11 29 5 0
 29 4 
9 10 53 9 
0 53 8 
11 8 23 
4 24 47 7 
2 
2 10 2 0 10 2 
6 





APPENDIX 1.3: ALGERIA 
STANDING DEAD (S/D) 
LITTER 
BARE GROUND (B/G) 







SHRUB 7 1m 
Total no. of points in 
transect 
















21 years old. 
-
I 
19 I I 20 42 19 22 64 
18 25 46 20 17 63 
7 6 14 6 6 20 
44 51 45 45 
2 6 8 3,5 12 20 
43 36 86 38 41 127 
3 6 9 4 1 10 
2 0 2 1 0 2 
2 0 2 1 0 2 
4 2 7 3 6 13 
0 9 9 4 5 14 
110 110 
225 335 
25 I 114 
I -·, 
19 25 25 20 20 19 133 20 18 151 19 
19 26 89 20 21 110 20 6 116 17 12 128 16 
6 6 26 6 5 31 6 3 34 5 8 42 5 
44 57 46 51 46 28 42 38 40 
6 3 23 5 7 30 5 14 44 6 16 60 8 
28 18 145 32 32 177 32 32 209 31 26 235 30 
3 10 20 4 2 22 4 18 40 6 13 53 7 
0,5 2 4 1 0 4 1 0 4 0,5 0 4 0,5 
0,5 0 2 0,5 0 2 0,5 0 2 <0,5 0 2 ~0,5 
4 18 31 7 7 38 7 7 45 7 5 50 6 
4 8 22 5 10 32 6 18 50 7 13 63 8 
116 
109 117 111 
457 
560 677 788 
--
fOLIAGE PROJECTED COVER = 60% 
- 50-
Appendix 2.1: BAINSKLOOf: A SLOPE 19 months (7.6.1980) 
STANDING DEAD (S/D) 
LITTER 
' I 
8 1 64 13 13 19 32 16 7 39 13 12 51 13 5 56 11 11 10 74 11 
2 2 1 3 2 2 5 2 2 7 2 2 9 2 2' 11 2 0 11 2 
BARE GROUND (8/G) 20 21 13 33 17 19 52 18 23 75 19 25 100 20 26 126 21 25 151 21 
LITTER, S/D and B/G 36 35 33 34 33 33 34 
HERBS: (COMPOSITE) 
MISCELLANEOUS HERBS 
6 6 8 14 7 5 19 7 5 24 6 7 31 6 5 36 6 14 50 7 
5 5 2 7 4 0 7 2 0 7 0 7 1 0 7 2 0 7 1 I 2 




0 0 3 3 2 0 3 1 0 3 1 0 3 1 0 3 0,5 0 3 0,5 
4 4 7 11 6 12 23 8 2 27 6 6 31 6 8 39 6,5 5 44 6 
RESTIOS 40 41 42 82 42 57 133 46 48 181 46 58 239 48 50 289 48 47. 336 48 
Total no. of points in 
transect 97 97 98 102 104 102 104 
I Cumulative total no. of 
points 97 194 . 498 600 704 I 292 394 II 
PROJECTED FOLIAGE COVER~ 66% 
51 
Appendix 2.2: BAINSKLOOF: C SLOPE 19 months (7.6.1980) 
STANDING DEAD (S/D) 4 1 4 3 7 3 2 9 3 1 10 3 2 12 2 2 14 2 
LITTER 
BARE GROUND (B/G) 
o I o 1 1 0,5 0 1 0,5 2 3 1 2 5 1 0 5 1 
10 10 5 15 7 4 19 6 7 26 6,5 9 35 7 8 43 7 
I 
LITTER, S/D and B/G 114 0,5 9,5 10,5 10 10 
HERBS: COMPO SITAE 
MISCELLANEOUS HERBS 
I 
3 17 5 I 5 4 9 4 3 12 4 2 14 4 3 3 20 3 
Oi 0 3 3 1 4 7 2 6 13 3 4 17 3 3 20 3 
I 





13 13 14 23 13 13 40 13 13 53 13 5 58 12 15 73 13 
70 68 75 I14C 69 64 '09 69 62 271 68 75 350 70 65 415 70 
Total no. of points in 
transect 103 107 92 95 101 96 
Cumulative total no. o~ 
points I 103 210 302 397 498 594 
PROJECTED FOLIAGE COVER = 90% 
-52-
Appendix 2.3 BAINSKLOOF: "8" SLOPE 19 months (7.6.1980) 
' 
I 
STANDING DEAD (S/D) 2 2 12 14 7 9 23 7 11 34 8 11 45 8 3 48 7 7 55 7 
LITTER 2 2 3 5 2 4 9 3 4 13 3 5 18 3 4 22 3 5 27 3,5 
BARE GROUND (8/G) 25 24 20 45 21 20 65 20 12 77 17 4 81 15 14 95 15 12 107 14 
LITTER, S/D and 8/G 28 30 30 28 26 25 D4,5 
HERBS 
COMPOSITE '5 5 9 14 7 21 35 11 21 56 13 12 68 12 6 74 11 10 8~ 11 





.3 .3 1 4 2 4 8 2 .3 11 2 1 12 2 0 12 2 3 15 2 
0 0 0 0 0 1 1 ~.5 0 1 0 0 1 0 0 1 0 0 1 0 
f"'ONOCOTS. 21 20 15 36 17 11 47 14 22 69 16 15 84 15 25 109 17 14 123 16 
RESTIOS 46 44 49 95 44 40 135 42 47 182 41 62 244 44 35 279 43 60 29~ 39 
. -- . ..,..,~ 1- --
Total no. of points in 
transect " 104 110 111 120 111 89 115 
--- i-·-
Cumulative total no, 
of points 
I 
104 214· 325 445 556 645 760 
I 
PROJECTED FOLIAGE COVER = 75% 
- 5;3-
Appendix 2.4: BAINSKLOOF - 8 years 
BARE GROUND (8/G) 
LITTER 
STANDING DEAD (S/D) 




(leaves 0,5 - 2cm) 
HELIPTERUM 
(leaves < 0, 5cm) 
ERICOID LEAVED 
Total no. of points 
in transect 
























46 28 20 66 
22 13 6 28 
5 3 1 6 
73 44 27 100 
5 3 0 5 
83 50 53 138 
1 0,5 0 1 
2 1 1 3 
2 1 0 2 
80 
245 
PROJECTED FOLIAGE COVER = 61% 
27 15 81 
11 8 36 
2 5 11 
41 28 128 
2 3 8 
56 50 188 
0,5 0 1 
1 1 4 
1 0 2 
82 
327 
25 20 101 25 21 122 25 21 143 25 17 160 25 16 176 24 
11 5 41 10 5 46 9 6 52 9 7 59 9 8 67 9 
3 8 19 5 5 24 5 6 30 5 7 37 6 6 43 6 
39 33 161 39 31 192 39 33 225 39 31 256 39 30 286 39 
2 
I 
0 8 2 2 10 2 0 10 2 0 1o 1 0 10 1 
57 '45 233 57 40 279 57 46 319 56 48 367 56 48 415 56,5 
0,5 3 4 1 0 4 1 0 4 1 0 4 0,5 0 4 0,5 
1 0 4 1 0 4 1 3 7 1 0 7 0,5 0 7 0,5 o,s 4 6 1 3 9 2 1 10 1 1 11 2 1 12 1 
85 76 83 80 80 
i ' 
731 I j412 488 571 651 
l ----
- 64 -
Appendix 2.5: BAINSKLOOF (~) 40 years 
- GROUND (8/G) 
TER 





















al no. of points in 
nsect 











6 1 5 
15 16 27 
11 4 12 
32 
35 16 41 
23 42 58 
10 0 7 
0 1 1 
80 
151 
3 0 5 2 
18 11 38 17 
8 9 21 9 
29 28 
27 16 57 25 
38 25 83 37 
5 8 15 7 
0,5 7 8 3 
76 
227 
PROJECTED FOLIAGE COVER = 72% 
1 6 2 3 9 2 
9 47 15 12 59 15 
10 31 10 15 46 12 
27 29 
22 79 26 21 1 DO 26 
26 109 36 20 129 34 
8 23 8 7 30 8 









4 13 3 2 15 3 4 19 3 1 20 3 1 21 3 
5 64 14 6 70 13 7 77 12 13 90 13 1 91 12 
10 56 12 11 67 12 11 78 12 17 95 13 11 106 13 




27 127 27 19 146 27 17 163 26 18 181 26 26 207 26 
35 164 35 33 197 36 37 234 37 32 266 38 16 282 36 
0 30 6 6 36 7 6 42 7 1 43 6 17 60 8 
1 10 2 3 13 2 0 13 2 0 13 2 
0 13 2 5 18 2 
1 1 <0,5 
I 2 2 <0,5 
82 80 82 82 80 
! I 
4641 





Aependix 2.6: BAINSKLOOf (1) 40 years 
BARE GROUND (8/G) 
LITTER 
STANDING DEAD (S/D 







Total no. of points 
in transect 



















2 7 4 
8 20 12 
11 23 14 
21 50 30 
22 40 25 
0 0 0 
3 13 8 
2 2 1 
10 28 17 




1 8 3 
7 27 11 
17 40 17 
25 75 31 
11 51 21 
2 2 0,5 
0 13 5 
2 4 1 
15 43 18 
25 72 30 
80 
241 
PROJECTED fOLIAGE COVER = 68% 
r 
-I 
0 8 3 5 13 I 
7 34 10 
: 6 40 
! 
9 49 15 18 67 
16 91 28 29 120 
23 74 23 12 86 
! 0 5 3 5 1 I 
1 14 4 
I. 0 14 
0 4 1 0 4 
13 56 17 12 
68 
27 99 31 
II 27 126 
83 I BU 
' 
324 1404 i 
I ' I . 
3 1 14 3 3 17 3 0 17 3 1 18 2 1 19 2 
10 10 50 10 2 52 9 12 64 10 6 70 10 4 74 9 
17 19 86 18 9 95 17 14 109 17 11 120 17 16 136 17 
30 30 150 31 14 164 29 26 190 30 18 208 29 21 219 28 
21 9 75 15 21 76 13 22 98 15 25 124 17 28 152 19 
1 0 5 1 0 5 1 0 5 1 0 8 1 0 8 1 
3 0 14 3 0 14 2 14 2 0 14 2 14 2 
1 1 5 1 0 5 1 5 1 5 1 5 0,5 
17 21 89 18 17 106 19 11- 117 18 11 128 18 11 139 17 
31 21 147 30 26 173 31 20 193 30 24 217 30 18 235 29 
82 ! 78 79 81 78 
486 564 II 643 724 802 
' ( 
- 5fo -
Appendix 2.7: BAINSKLOOF - in valley below Bainskloof Pass, A slope-
















Total no. of points in 
transect 
Cumulative total no. 
of points 
33 33 47 80 40 38 
17 17 15 32 16 21 
22 21 17 39 20 19 
15 15 14 29 15 16 
87 86 93 180 91 94 
6 6 1 7 4 1 
4 4 0 4 2 1 
0 0 0 0 0 1 
0 0 1 1 0,5 0 
4 4 2 6 3 2 
0 0 () 0 0 0 
101 97 99 
101 198 297 
PROJECTED FOLIAGE COVER = 6% 
118 40 42 
53 18 114 
58 20 24 
45 15 14 
274 93 I 94 
8 3 I 2 
I 
5 2 2 
1 0,5 I 0 











I 160 40 43 203 42 50 248 42 
67 17 11 78 16 10 102 17 
82 21 15 97 20 20 117 20 
59 15 14 73 15 13 86 15 ! 
368 93 83 451 93 95 553 94 
10 3 4 14 3 0 15 3 I 
7 2 0 7 2 1 8 1 I 
1 0,5 0 1 .(0,5 0 1 ...(0,5 
1 0,5 1 2 <0,5 2 4 0,5 
9 3 1 10 2 1 11 2 




Appendix 2.8: BAINSKLOOF - in valley below Bainskloof Pass, 8 slope -
19 months old. 
STANDING DE All (S/D) 
LITTER 
BARE GROUND (B/G) 
ROCK 






Total no. of points 
in transect 




26 24 30 56 27 43 99 32 
33 
19 18 15 34 16 11 45 14 
12 
35 33 35 70 34 34 104 33 
35 
3 3 8 11 5 5 16 5 
10 
83 78 88 171 82 93 2641 84 
90 
10 9 6 16 8 
I 12 
8 241 8 I 
4 4 0 4 
0 
2 2 61 2 
i 0 
1 1 0 1 <0,5 0 1 ko,5 
0 0 1 1 ~ o,s 0 1 i<. o,s . 
1 
9 8 
I I 1 











____ J _____ 
-:-·-
I 
107 208 313 
!417 
I 
PROJECTED FCLIAGE COVER = 16% 
''"1"' 
.~~ 
132 32 35 167 32 43 200 32 
57 14 6 63 12 6 71 12 
139 33 36 175 34 30 205 33 
26 6 8 34 7 8 42 7 
354 85 85 439 85 87 518 84 
36 9 10 46 9 3 49 8 
6 1 1 7 1 2 9 1 
1 <0,5 1 2 <0,5 1 3 <0,5 
I 
2 < 0,5 1 3 <o,s 5 6 <0,5 
18 4 0 18 3 3 21 3 
98 101 
---




Appendix 2.9: BAINSKLOOF - in valley below Bainskloof Pass, C slope -












HERBS <.. 5cm 
HERBS / 5cm 
Total no. of points 
in transect 
Cumulative total no. 
of points 
33 33 29 62 32 52 114 
19 19 17 36 18 14 50 
16 16 10 26 13 10 36 
16 16 19 35 18 8 43 
84 84 75 159 81 84 243 
4 4 13 17 9 3 20 
6 6 0 6 3 0 6 
1 1 3 4 2 0 4 
0 0 1 1 0,5 5 6 
4 4 5 9 3 7 16 
0 0 0 0 0 0 0 
----
99 97 99 
99 196 295 








7 ! 7 
I, 
~ 3 
1 ! 4 
2 1 
5 ' 3 
I 
I 





156 40 36 192 40 35 230 40 
I 
64 16 14 78 16 20 95 16 
44 11 8 52 11 9 61 11 
54 14 23 77 16 17 94 16 
318 81 81 399 83 81 480 83 
27 7 5 32 7 4 36 6 
9 2 3 12 2 2 14 2 
8 2 2 10 2 1 11 2 
7 2 3 10 2 2 12 2 
19 5 1 20 4 4 24 4 







Appendix 2.10: BAINSKLOOF - ± 20 years, 
BARE GROUND (B/G) 
LITTER 
STANDING DEAD (S/D) 




BUSH < 1m 
MISCELLANEOUS 
Total no, of points 
in transect 





















-- ' ---- .--- ---- ----- --
4 12 6 
11 22 11 
10 17 9 
25 
59 121 62 
9 13 7 
2 3 2 
3 7 4 
0 0 0 
98 
195 
10 22 7 
11 33 11 
4 21 7 
25 
64 185 63 
9 23 8 
1 4 1 
1 8 3 
1 1f<O, 5 
101 
296 
PROJECTED FOLIAGE COVER = 78% 
---·--- -- --
,.I 
3 27 5 2 1~ ! 2 24 6 .• 29 I 
5 38 10 \ 8 48 10 13 59 
/.!, 25 6 11 36 7 8 44 7 
11 22 23 
66 251 63 68 316 64 58 377 63 
19 42 11 61 48 10 10 58 10 
3 7 2 0 8 2 4 11 2 i 
1 9 2 1 10 2 5 15 3 
1 2' 
o,~ 




101 97 1 DO 
I 
397 494 1 594 
- (.Q -
Appendix 3.1: JONKERSHOEK - 20 months 
BARE GROUND (B/G) 
STANDING DEAD (S/D) 
LITTER 
LITTER, S/D and B/G 
SHRUBS 
BROAD LEAVES > 1 Ocm 
5 - 10cm 
2 - 5cm 
VERY NARROW 
ERICOID 
NEEDLELIKE> 1 Ocm long 
RESTIOS 
R. curviramus 
HERBS - PERENNIALS 
GRASS 
Totql no. of points 
in transect 

















































19 50 18 21 71 19 
5 31 11 7 38 10 
7 33 12 14 47 12 I 
31 114 40 42 156 42 I 
I 
2 4 1 3 7 2 
6 23 8 5 28 7 
6 13 4,5 5 18 5 
1 0,5 1 <0,5 
6 13 4,5 8 21 6 
4 11 4 4 15 4 
35 88 31 28 116 31 I 
1 2 1 2 0,5 
1 11 4 11 3 






20 91 19 16 107 18 18 125 19 26 151 20 
8 46 10 5 51 9 11 62 9 4 66 9 
11 58 12 11 69 12 9 78 12 14 92 12 
39 195 41 32 227 39 38 265 39 44 309 40 
3 10 2 2 12 2 5 17 3 1 18 2 
8 36 8 6 42 7 8 50 7 4 54 7 
3 21 5 6 27 5 .4 31 4 8 39 5 
1 < 0,5 1 <0,5 1 <..::o, 5 1 o+-
4 25 5 6 31 5 11 42 6 9 51 7 
3 18 4 4 22 4 2 24 4 1 25 3 
38 154 32 39 193 33 23 216 32 34 220 29 
2 0,5 2 0,5 2 < 0,5 2 0,25 
11 23 1 22 4 4 26 4 26 3 
2 6 1 3 9 1 9 1 9 1 
100 99 95 101 
. ~ 
479 578 673 774 
l 
- bl -
Appendix 3.2: JONKERSHOEK - &_years 
BARE GROUND (B/G) 
STANDING DEAD (S/D) 
LITTER 
LITTER, S/D and B/G 
SHRUBS: 
LEAVES "> 1 Ocm 
5 - 10 







Total no. of points in 
transect 




























24 12 16 40 
22 11 8 30 
19 9 11 30 
65 32 27 I 92 
8 4 3 11 
19 9,5 61 25 
9 4,5 61 15 
2 1 2 
4 2 5 9 

















PROJ[CTED FOLIAGE COVER = 63% 
14 7 47 
10 14 44 
10 10 40 
J1 '38 130 
4 2 13 
9 7 32 
5 17 32 I 
1 2 0 
2 2 0 
3 5 14 
43 36 1631 
1 31 
1 1 3 
--t---
101 









































60 12 13 73 12 13 86 12 
59 12 20 79 13 10 89 13 
48 10 14 62 10 14 76 11 
168 34 54 022 37 34 256 37 
15 3 4 19 3 2 21 3 
40 8 11 51 9 13 64 9 
45 9 5 50 8 10 60 9 
2 0,5 2 0,5 2 o,5 
2 0,5 1 3 0,5 1 4 1 
rl 
17 3 5 22 4 22 3 I 
201 40 27 228 38 32 260 37 
I 
3 1 2 5 1 1 6 1 II I 
5 1 1 61 












Appendix 3.o: JONKERSHOEK - FIREBREAK 
BARE GROUND (B/G) 
LITTER 









Total no. of points in 
transect 


























21 47 24 
9 22 11 
15 26 13 
15 47 24 
5 6 3 
0 0 0 
6 9 5 
3 5 3 
5 14 7 
2 3 2 
16 16 B 
97 
195 
27 74 27 
8 30 11 
9 35 13 
16 63 23 
2 8 3 
3 3 1 
5 14 5 
0 5 2 
6 20 7 
0 3 1 
7 23 8 
83 
278 
PROJECTED FOLIAGE COVER = 54% 
. 
26 100 26 30 130 28 24 154 28 26 180 28 
5 35 9 9 44 9 8 52 9 5 57 9 
10 45 12 8 53 11 8 61 11 9 70 11 
25 88 23 19 107 23 22 129 23 23 152 23 
3 11 3 4 15 3 4 19 3 1 20 3 
1 4 1 3 7 1 3 10 2 1 11 2 
8 22 6 8 30 6 7 57 10 7 44 7 
1 6 2 1 7 1 4 11 2 7 18 3 
8 28 7 5 23 7 7 40 7 7 47 7 
0 3 0,5 0 3 0 3 0 3 
6 29 8 1 30 6 4 34 6 3 37 6 
i, 
103 88 91 89 
381 469 560 649 
( 
- b3 -
Appendix 3.4: JCNKERSHOEK - 23 years 2 months 
BARE GROUND (B/G) 
LITTER 
STANDING DEAD (S/D) 
LITTER, S/D and B/G 
SHRUBS 
LEAVES > 10cm 
5 - 10cm 





Total no. of points 
in transect 














10 21 11 
15 34 18 
24 43 24 
49 96 50 
10 22 11 
3 8 4 
5 5 3 
2 3 1 
3 11 6 
6 12 6 
















PROJECTED FOLIAGE COVER = 52% 
I 
10 7 35 9 I 6 41 9 12 53 9 
17 18 67 17 12 79 16 15 94 16 
I 
24 17 87 23 
I 21 114 24 21 135 23 
50 42 187 49 . 45 232 48 48 280 48 
I 
I 
10 16 44 11 
I 
7 51 11 10 61 11 
3 10 3 I 10 2 10 2 
6 5 23 6 I 8 31 6 14 45 8 
I 
3 4 14 4 ! 1 15 3 15 3 
4 7 19 5 
I 1 o 29 6 14 43 7 
8 6 28 7 '1 12 40 8 6 46 8 
15 16 59 15 I 12 
I 
71 15 5 76 13 
I 
96 I 95 97 
i 






Appendix 3.5: JONKERSHOEK - 38 years 4 months 
BARE GROUND (B/G) 
STANDING DEAD (S/D) 
LITTER 
LITTER and S/D 
LITTER, S/D and B/G 
TREES 
SHRUBS 
LEAVES '? 1 Ocm 
2 - Scm 
1 - 2m 
VERY NARROW LEAVES 
ERICOID LEAVES 
NEEDLE-LIKE > 1 Ocm long 
GEOPHYTES 
HERBS - PERENNIALS 
RESTIOS 
Total no. of points in 
transect 
































89 46 39 
45 23 31 
~ 34 69 70 
M 37 71 70 
1 0,5 




3 2 1 
3 2 
9 5 4 
1 o,s 
16 8 9 
102 
295 
3 1 1 
128 43 34 
76 26 38 
204 69 72 
207 70 73 
1 0,5 
36 12 5 
3 1 
3 1 
6 2 10 
4 1 2 
3 1 
13 4 2 
11<o,s 2 
25 8 5 
99 
394 
PROJECTED FOLIAGE COVER = 28,6% 
4 1 i 1 5 1 
162 41 51 213 44 
114 29 18 132 27 
276 70 69 345 71 
280 71 70 350 72 
1 o,s 1 <0,5 






7 23 5 
16 4 6 1 
6 1 3 o,s 
3 o,s 4 19 4 
15 4 2 5 1 
3 1 9 39 8 






Appendix 4.1 SILVERMINE - 6 months old 
STANDING DEAD (S/D) 
LITTER 
BARE GROUND (B/G) 
LITTER and S/D 
LITTER, S/D and B/G 
RESTIO 




Total no. of points in 
transect 























30 57 28 
28 56 28 
5 12 6 
7 7 3 
4 10 5 
0 1 1,5 
100 
201 





















Appendix 4.2: SILVERMINE - 11 months 
BA~E GROUND (B/G) 
LITTER 
STANDING DEAD (S/D) 
LITTER, S/D AND B/G 
RESTIO 
ASP ALA THUS 
LEAFY MONOCT. 
MISCELLANEOUS HERBS. 
Total no. of points 
in transect. 












49 86 41 
12 26 13 
0 8 4 
61 120 58 
34 73 35 
0 6 3 
0 3 <1 
3 6 2 
98 
208 
35 121 39 31 
14 40 13 22 
7 15 5 4 
56 176 57 67 
37 110 36 40 
2 8 3 2 
0 3 < 1 0 
4 10 2 2 
99 101 
307 408 










Appendix 4.3: SILVERMINE + 15 months 
BARE GROUND (B/G) 
LITIER 
STANDING DEAD (S/D 
LITTER, S/D and B/G 
RESTIO and SEDGE 
ASPALATHUS 
HELU!CHRYSAN 
( I EURYOPSIS 
MISCELLANEOUS 
Total no. of points 
in transect 
























3 24 8 
9 34 11 
5 15 5 
15 73 24 
56 118 38 
23 82 27 
8 30 10 
- 2 0,6 
- 1 0,3 
104 
309 
















9 12 50 10 10 60 10 
11 11 55 11 17 72 12 
6 12 35 7 1 36 6 
26 35 140 28 28 168 28 
34 31 171 34 55 226 37 
27 I 11 122 24 5 127 21 
9 
1 11 56 11 9 65 11 
0,5 0 2 0,4 - 2 0,3 














Appendix 4.4: SILVERMINE - 22 months. 
STAf~DING DEAD (S/D) 
LITTER 
BARE GROUND (8/G) 





Total no. of points 
in transect 
























19 7 0 19 
40 14 19 59 
64 23 33 97 
113 40 52 175 
48 17 30 78 
1 <1 0 1 
4 3 0 4 

















29 51 5 
68 12 8 
127 22 29 
224 39 42 
114 20 48 
1 ·<.1 1 
6 2 2 















5 6 40 5 
11 10 86 10 
22 27 183 21 
37 43 309 36 
23 41 203 24 
·<.1 4 6 <1 
1 2 10 1 















BROAD LEAFED MONOCOT. 
LEPTOPHYLLOUS TYPES 
I Total no. of points in
transect 













2 4 2 0 
13 29 15 32 
3 9 5 5 
60 120 60 49 
3 7 3,5 1 
17 27 13,5 13 
1 3 2 1 
1 1 0,5 3 
100 104 
200 304 
4 1 1 5 
61 20 20 81 
14 5 4 18 
169 56 47 ~16 
8 3 3 11 
40 13 21 61 
4 1 0 4 
4 1 4 8 
1 DO 
404 
PROJECTED FOLIAGE COVER = 74% 
ii 
1 I 5 1 0 5 1 
20 27 108 21 24 132 21 
4 4 22 4 1 23 4 
53 53 269 53 58 327 54 
3 0 11 2 2 13 2 
15 ' 70 14 10 80 13 1 3 7 1 1 8 t1 







Appendix 4.6: SILVERMINE - 5 years 10 months. 
STAIIDING DEAD (S/D) 
LITTER 
BARE GROUND (8/G) 
ROCK 






Total no. of points 
in transact 
Cumulative total no. 













7 21 28 15 
3 4 7 4 
2 5 7 4 
9 5 14 7 
21 35 56 30 
5 0 5 3 
59 52 109 56 
2 0 2 1 
1 8 9 5 






























60 16 I 21 82 17 18 99 17 
11 3 6 17 4 8 25 4 
17 5 4 21 4 1 22 4 
20 5 8 28 6 3 31 5 
108 29 39 142 31 30 177 30 ' 
5 1 0 5 1 0 5 1 
223 59 56 279 58 51 330 57 
2 4 0 2 <I 2 4 .c: ~ 
22 6 6 28 6 9 37 6 





Appendix 4. 7: MEASUREMENT OF OVER STOREY AND UNDE:l STOREY F .P .C. 
AT SILVERMINE - 11 months. 
STANDING DEAD MATERIAL 
(S/D) OVER STOREY 
S/D UNDER STOREY 
LITTER 
LITTER UNDER STOREY 
BARE GROUND (8/G) 
B/G UNDER STOREY 
RESTIOS OVER STOREY 
RESTIOS UNDER STOREY 
ASPBLATHUS OVER STOREY 
ASPALATHUS UNDER 3TOREY 
MISCELLANEOUS OVER STOREY 
MISCELLANEOUS UNDER STOREY. 
Total no. points in 
transect. 
Cumulative total nco 









































3 7 15 5 
1 0 1 .c1 
12 14 40 13 
3 5 12 4 
39 35 121 39 
£1 0 1 d 
34 37 110 ··. 36 
2 0 4 1 
3 2 8 3 
0 0 0 0 
3 4 13 3 
0 0 0 0 
104 
314 
FOLIAGE PROJECTED COVER over-storey = 40% 































Appendix 4.8: MEASUREMENT OF OVER- STOREY Ai\ID UNDER- STOREY F.P.C. 
AT SILVERMINE 
BARE GROUND B/G 
BARE GROUND - UNDER-STOR 
STANDING DEAD, OVER-STORE 
S/D - UNDER - STOREY 
LITTER 
LITTER, UNDER~STOREY 
RESTIOS, OVER - STOREY 
. RESTIOS, UNDER - STOREY 
ASPALATHUS, OVER - STOREY 
ASPALATHUS, UNDER - STOREY 
HERBS, OVER - STOREY 
HERBS, UNDER - STOREY 
Total no. of points in 
transect 
Cumulative total no. of 


















22 42 64 
4 0 4 
11 8 19 
0 0 0 
12 28 40 
5 0 5 
25 23 48 
3 1 4 
1 0 1 
0 0 0 
16 1.5 32 
1 0 1 
119 
219 
29 33 97 31 
2 0 4 1 
8,5 0 19 6 
0 0 0 0 
18 19 59 19 
2 1 6 2 
22 30 78 25 
2 0 4 1 
<1 0 1 <1 
0 c 0 0 
15 15 47 13 




FOLIAGE PROJECTED COVER over - storey = 48% 










0 ' 0 








30 29 156 30 27 183 29 
1 0 4 <1 0 4 <1 
6 5 34 6 6 40 6 
0 0 0 0 0 0 0 
16 8 76 15 10 86 14 
1 0 6 1 0 6 1 
27 48 162 31 41 203 33 
1 0 4 1 0 4 <1 
·<'1 1 2 <.1 4 6 1 
0 0 0 0 0 0 0 
14 11 73 14 15 88 14 









Appendix 4.9: MEASUREMENT OF OVER- STOREY AND UNDER- STOREY F.P.C. 
AT SILVERMINE - 5 years 10 months. 
STANDING DEAD (S/D) OVER-STOREY 
S/D UNDER - STOREY 
LITTER 
LITTER UNDER - STOREY 
BARE GROUND (B/G) 
BARE GROUND UNDER - STOREY 
ROCK 
ROCK UNDER - STOREY 
PROTEA OVER - STOREY 
PROTEA UNDER - STOREY 
RESTIO OVER - STOREY 
RESTIO UNDER - STOREY 
LEUCODENDRON OVER-STOREY 
LEUCODENDRO~ UNDER - STOREY 
MISCELLANEOUS OVER - STOREY 
MISCELLANEOUS UNDER - STOREY 
Total no. of points in transect 
Cumulative total no. of points 
in transect 
I 7 6 21 28 12 24 50 2 2 3 5 2 7 12 
3 3 4 7 3 2 9 
3 3 5 8 4 1 9 
2 2 5 7 3 2 9 
0 0 0 0 0 1 1 
' 
9 8 5 14 6 3 17 
0 0 0 0 0 0 0 
5 3 0 5 2 0 5 
0 0 0 0 0 0 0 
57 47 52 109 47 54 163 
9 8 9 18 8 8 26 
1 1 8 9 4 11 20 
7 6 0 7 3 0 7 
12 11 2 14 5 14 37 
1 1 0 1 <1 0 1 
118 114 116 
118 232 348 
FOLIAGE PROJECTED COVER -
over - storey • 58% 




































58 13 21 79 14 18 97 14 
20 4 1 21 4 11 32 5 
11 2 6 17 3 8 22 3 
'14 3 0 14 3 17 3 4 
17 4 4 21 4 1 22 3 
1 .q 1 2 <1 0 2 .;.1 
20 4 8 28 5 3 31 4 
0 0 1 1 <1 ~1 2 .:: 1 
5 ..::1 0 5 <.1 0 5 <.1 
0 0 0 0 0 0 0 0 
223 49 56 279 49 51 330 48 
29 6 2 31 6 3 34 5 
~ 
22 4 6 28 5 9 34 5 
7 2 0 7 1 0 7 1 
20 4 2 22 6 7 29 5 




APPENDIX \5;:: Identification of dominant species. 
1. ALGERIA 
2 year: Protea arborea, Hermannia cuneifolia, H. hyssopifolia, 
Senecio maritimus, Selago sp., Oxalis sp., Aspalathus 
~stroites, Ursinia sp., Phylica buxifolie, Pelargonium sp., 
Montinia caryophyllacea. 
5 year: Cliffortia ruscifolia, Elytopappus sp., Phylica buxifolia, 
Stoebe sp., grass sp. 
21 year: Protea arborea, Cliffortia ruscifolia, Phylica buxifolia, 
Dodonea sp., Anthospermum sp. 
2. BAINSKLO.iJF. 
19 months'l. at top of Bainskli.:lof Pass. 
A area: Thamnochortus dichotimus, Staberhoa cernua, Watsonia sp., 
Coryonisium, Heeria argentia, Cliffortia juniperia, Stoebe, 
Protea laurifolia, Metalasia muncata, Diosma hirsta, 
Senecio mar;·itimus, Felicia sp., Ursinia sp., Pelargonium sp., 
Thesium sp., Leontonyx sp., miscellaneous ericoid leafed type. 
B area: Thamnochortus dichotimus, Chondropetalum paniculatum, 
Widdenowia lucaena, Staberhoa cernua, Restio curviramus, 
Watsonia sp., Cliffortia juniperia, Leli.codendron salignon, 
Senecio sp., Dthonna quinqu~'dentata, Helipterum canecscens, 
Dxalis sp., Hermaas villosa, grass sp. 
C area: Thamnochortus dichotimus, Staberhoa cernua, Watsonia sp., 
Coryonisium, Grass sp., Widdringtonia cupressoides, Stoebe sp., 
~eucodendron salignon, Protea laufifolia, C!iffortia 
(li}l;liperia, Metalasia muncata, Senecio sp., Otthonna 
quinquedentata, Thesium sp., Heliptera canescens, Schiz~a pectinate. 
19 months, in valley below Bainskloof Pass. 
A area:Cliffortia ruscifolia, Asparagus sp, Pelargonium sp., Babiana 
2 miscellaneous grass species. 
8 area: Cliffortia ruscifolia, Leucodendron salignon, Asparagus sp., 
Babiana sp., grass sp., various restios. 
• 
C area: Montinia sp., Cliffortia ruscifolia, Senecio sp., Anthospermum 
aethiopica, C!utia alabanoides, grass sp., various restios. 
8 year: Leu co dendron salignon, Restio curviramus, R'£'staberhoa, 
Thamnochortus dichotimus, Staberhoa cernua, fyperaceae sp. 
20 year: Protea laurifolia, Erica hispidula, E. pinea, Cliffortia 
ruscifolia, Diospyros glabra, Eramia totta, Clutia ababanoides, 
Restio curviramus, R. stabe£Pa, various other~~os. 
40 year:Protea laurifolia, Erica pinea, E. hispidula, Cliffortia ruscifolia, 
Staberhoa cernua, various restio sp. 
3. SILVER!I'iiNE 
6 month Aspala thus astroi tes, Euryops, Heli(;;;hrysum vesti tum{t) 
various restios. 
r..._ ~...:..... 
10 month: Aspalathus astroi tes, (£u~Y~pp.$, f"'etalasia muricata, Senecio 
elegans, Selago sp., various restios. 
15 month: Aspalathus astroites, Euryops, Helichrysum sp., Erepsia sp., 
Metalasia muricata, various restios. 
22 month: Metalasia muricata, Helichrysum sp., Euryops sp., Senecio 
~legans, Erepsia sp., Ericaceae, various restios • 
(i years 3 months: Erica hispidula, ~· plukenetii, Leucodendron salignon, 
Stoebe plumosa, Peneae sp., Ladcos~ermum conocarpodendron. 
5 years 10 months: Stoebe plumosa, Erica plukenetii, Penea sp., 
Leucodendron salinon, Leucospermum concarpodendron. 
4. JDNKERSHDEI<. 
20 month: Leucodendron salignon, Protea laurifolia, Elegia capensis, 
Thymelaeaceae sp., Centella capensis, Psoralea decumbens, 




30 month: Leucodendron salignon, Elegia capensis, Anthospermum aethiopicum, 
Chrysanthemoides monilifera, various restios, miscellaneous herbs. 
6 year: L. salignon, Protea laurifolia, P. arborea, Elegia capensis, 
Thymelaeaceae sp., Aristea thyrsiflora, Bobartia indica, 
Anthospermum aethiopicum, various restios. 
23 year 2 month: Protea arborea, P. laurifolia, Leucodendron salignon, 
Elegia capensis, Phylica pubescens, grass sp., Bobartia indica, 
Aristea thyrsiflora, various restios. 
38 year 4 month: protea arborea, P. laurifolia, Brunia nodiflora, Bobartia 
indica, ~hus lucida, Widdringtonia sp., Leucospermum lineare, 
~gathosma sp., various restios. 
· Fire break site: Protea arborea, Lerncodendron salignon, Thymelaeaceae sp., 
Psoralea decumbens, Centella capensis, 2 grass sp., various restios, 










Area fairly flat with a few granite outcrops (very large ± 2 m~) 
The vegetation was generally very low (:!: 50 em maxim-um) 
and consisted mainly of herbs. Several large charred 
protea stumps occurred in the area. 
Relatively st~p slope (6°) with many rocks (20- 50 em.) 
A .few granite()outcrops occurred. 
The vegetation was fairly tall (5D - 100 em) and very 
--··· .,.-...._ . 'dry -and pricll:ly ~n nature. 
~
Fairly flat. Vegetation dominated by scattered protea 
shrubs. 
i. 19 months, at top of Bainskloof Pass: 
A area: Fairly steep slope (5~) with a few large T.M.S. 
boulders. 
Vegetation relatively tall with a few dead 
shrubs occurring. 
B area: Fairly flat, with many small rocks (10 - 30 em~ 
scattered throughout the area and a few larg~ 
T.M.S. boulders. 
The vegetation was generally fairly low (<.1m) 
with many composites in flower. 
C area: Fairly flat, with many small rocks (10 - 30 c~) 
scattered throughout the area. There were more 
rocks in this area than there were in the 8 area. 




19 months, in valley below Bainskloof Pass. 
A area: Slope of 6°. Many rocks ranging in size 
from 50 cm3 to large boulders. 
·'1f 
A few large shrubs which were ~getatively 
sprouting, were sparcely scattered. 
8 area: Fairly flat with many rocks (± 30% rock cover) 
ranging in si~e from 20 cm3 to large boulders. 
C area: Fairly flat. Occurred in a valley approximately 
150 m from a river. Site covered with rocks 
(15% cover). Size ranging from 20cm'3 to 50cm? 
A few large boulders were scattered throughout 
the area. 
8 year (fire break); Fairly flat with few rocks. 
20 year: 
40 year: 
Vegetation fairly low (<~) and dominated 
by restios and low shrubs. 
Very small community, stretching over an 
area of ± 200m. Fairly flat, with small 
rocks ( <. 5cm 3 ) scattered throughout. A 
few T.M.S. outcrops. 
~ 
Vegetation 50 - 150c~! 
Fairly flat with few large T.M.S. outcrops. 
Vegetation dominated by large shrubs 
( 1 , 5 - 2, 5m tall ) • 
ii. Fairly steep (4 o ) with more rocky outcrops 
than in i. 




'20 m~nth : Slope :!: 3 ° ; few rocks. 
Vegetation generally fairly low (<1m). 
30 month (fire break); Slight~Ib~; few rocks. 
~_; 
6 year: 
23 year 2 month: 






5 year 3 month: 
5 year 10 month: 
Vegetation <1m. 
Slope ± 3Q ; a few rocky outcrops. 
Vegetation fairly low (( 1m). 
Fairly flatJ few large rocky outcrops. 
Vegetation dominated by large shrubs (1, 5 ~3m). 
Slight slope (3 ~<). 
Vegetation very dense; in parts impenetrable. 
Much standing dead material. ~~ of shrubs, 
1,5- 3m. 
Fairly flat. 
Vegetation < 50cm. 
As in 6 month. 
Fairly flat; few rocky outcrops. 
Vegetation < 1m • 
As in 15 month site. 
Slight slope, with several large rocky outcrops. 
Vegetation < 2m. 
As in 5 year 3 month. 
Appendix 7: Statistical comparison of suitably aged sites. 
* = F.P.C. significantly different (0,1% confidence level) 
Area Age after last burn (m = months, y = years) 
Jonkershoek 20m'~, 30m, 6y, 23y 2m"", 38y 4m*, 
Bainskloof 19m;~, By, 20y*, 
Silvermine 6m, 11m, 15m ,22m*, 
... 
5y 3m, 5y 1Om, 40y*, 
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